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Abstract
In this note we address the discrepancy found by Hung, Myers and Smolkin between the holographic
calculation of entanglement entropy (using the Jacobson-Myers functional for the holographic min-
imal surface) and the CFT trace anomaly calculation if one uses the Wald prescription to compute
the entropy in six dimensions. As anticipated in our previous work [1] the discrepancy originates
entirely from a total derivative term present in the trace anomaly in six dimensions.
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1 Introduction
The systematic study of entropy associated to the gravitational action has been initiated by works
of Wald [2] and was initially motivated by applications to the entropy of black hole horizons [3].
It was realized that the formula for computing the entropy is in a certain correspondence with the
terms in the gravitational action. The usual area law for black hole horizons in the Einstein theory
of gravity is necessarily modified as soon as the action includes terms of higher power in curvature.
The conical singularity method introduced in [4] has sharpened this correspondence and provided an
efficient algorithm to compute the entropy in a way which does not a priori require the metric to
satisfy any field equations. For the Killing horizons this off-shell method is in a complete agreement
with the Wald prescription although the latter requires the metric to be on-shell, i.e. satisfy some
gravitational equations. This method is purely geometrical. It explores the distributional nature of
the conical singularities. Later it was realized that the conical singularity method has a much wider
applicability and can be used very efficiently to compute the entanglement entropy associated to an
arbitrary surface Σ, not necessarily a black hole horizon. The background metric in these calculations
a priori should not satisfy any field equations. Thus, that the conical singularity method is an off-shell
method is a clear advantage.
The applicability of the method became even wider after the formulation of the holographic de-
scription of entanglement entropy [5] (and the proofs in [6] and [7]). The holography has put in the
focus the conformal field theories. In a related development it was studied a relation between the trace
anomaly in a 4d CFT and the logarithmic terms in entanglement entropy. It was found in [8] that this
is a one-to-one relation which, in particular, involves the extrinsic geometry of the entangling surface.
This observation was the first indication of a departure from the Wald entropy. In terms of the dis-
tributional geometry of conical singularities it manifests in the appearance of the extrinsic curvature
contribution in the integrals of the invariants quadratic in curvature, as was demonstrated in [9]. Build-
ing on these approaches some further generalizations for more general curvature invariants [10], [11]
and applications for holographic calculations [12], [13], [14] have appeared in the literature. On the
other hand, there have not yet been much progress in understanding the entropy which originates from
the invariants which involve derivatives of the curvature.
Among the numerous results obtained in the recent years that overwhelmingly confirmed the the-
oretical predictions there was one observation which has not yet found its place in the otherwise
harmonic picture. This observation made by Hung, Myers and Smolkin in 2011 [12] concerns the
entropy in d = 6 conformal field theory. They have found that there is a discrepancy between the
holographic calculation of entanglement entropy (using the Jacobson-Myers functional for the holo-
graphic minimal surface) and the CFT trace anomaly calculation if one uses the Wald prescription
to compute the entropy. This discrepancy appears in six dimensions and it is apparently due to the
B3 conformal charge. In [12] there have been given four examples of rather simple six-dimensional
spacetimes and four-dimensional entangling surfaces for which this discrepancy appears. In all these
examples the entangling surfaces are minimal surfaces so that the discrepancy can not be due to the
extrinsic curvature which vanishes in these examples. On the other hand, the O(2) symmetry in the
3
transverse subspace is not present for the surfaces considered in [12]. Thus, it was emphasized that
the discrepancy might be due to the lack of this symmetry.
In our recent work [1] we have suggested that, in a more general context, the total derivative terms
in the gravitational action might produce some non-trivial contributions to the entropy. This is yet a
more radical deviation from the Wald prescription for the entropy. In particular, the total derivative
terms in the trace anomaly may give rise to some important contributions to the logarithmic terms in
entanglement entropy of a CFT. As an application of this general statement we have suggested that
the discrepancy of Hung, Myers and Smolkin may originate from the total derivative terms present
in the trace anomaly in six dimensions and have proposed some “phenomenological formula” for the
discrepancy. In the present note we finalize this proposal and identify explicitly the total derivative
term in the d = 6 trace anomaly that is responsible for the discrepancy.
2 Regularized metrics and “phenomenological” method
Motivated by examples of [12] we shall consider the metric of the following general form
ds2 = e2σ(x,r)[dr2 + r2dτ2] + gij(x, r, τ)dx
idxj , (1)
gij(x, r, τ) = hij(x) +
1
2
Hij(x)r
2 + H˜abij (x)n
anbr2 + · · · ,
σ(x, r) = σ0(x) +
1
2
σ2(x)r
2 + · · · ,
where Hij = H
ab
ij (x)δab is the trace part and H˜
ab
ij = H
ab
ij −
1
2δabHij is the traceless part of H
ab , and
n1 = cos(τ), n2 = sin(τ). In (1) we deliberately did not include the terms with extrinsic curvature as
we want to study closely the case of [12]. The entangling surface Σ is at r = 0 in metric (1). Applying
the replica trick (for a review on this method see [15]) we change the periodicity of τ to be from 0
to 2πn , where n is an integer. In fact in the replica method we continue to non-integer values of n .
This introduces a conical singularity at r = 0. In order to treat this singularity properly we have to
regularize the metric.
Fursaev-Solodukhin (FS) regularization. One possible regularization is the one introduced in [4]. It
consists in replacing the metric component grr (1) with e
2σ(x,r)fn(r), where
fn(r) =
r2 + b2n2
r2 + b2
(2)
is the regularization function. At the end of the calculation we are supposed to take the limit b→ 0. In
many known cases this regularization gives the Wald entropy. However, with this regularization alone
the regularized metric is characterized by the curvature which is everywhere finite but its derivatives
may diverge at r = 0. Therefore, one should supplement it with some other regularization.
Generalized (G) regularization. This regularization is a generalization of the one introduced in [9]. It
is based on the observation that the divergence in the gradients of the curvature is entirely due to the
traceless term H˜abij in the metric (1). Therefore, as suggested in [11], one has to regularize this part of
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the metric by replacing
Habij (x)n
anbr2 →
1
2
Hij(x)r
2 + (Habij (x)−
1
2
δabHij(x))n
anbr2n (3)
in the metric (1). In oder to make the derivatives of curvature regular we assume that n is slightly
larger than 1. If the traceless part of Hab vanishes then metric (1) possesses the Killing symmetry
and describes a Killing horizon at r = 0. For this metric the Wald calculation of entropy is applicable
and we do not expect any modifications of this calculation. This explains why we did not modify the
power of r in front of Hij(x) in (3). We stress that regularization (3) should be used in addition to
the regularization with the function fn(r) (2). This generalized regularization was applied in [1] to
the analysis of the contribution of some total derivative terms to the entropy.
Consider now a curvature invariant J which may include any function of curvature and its deriva-
tives. Comparing the integrals of J in these two regularizations we see that their difference should
vanish provided the traceless part H˜abij vanishes. Therefore this difference is a function of H˜
ab
ij only.
To leading order, when only quadratic combinations are taken into account we have that[∫
Mn
J
]
FS
−
[∫
Mn
J
]
G
= (1− n)
∫
Σ
(αTr H˜ab Tr H˜ab + βH˜abij H˜
ab,ij) , (4)
where Tr H˜ab = hijH˜abij .
Provided the FS regularization produces the Wald entropy the difference (4) gives the desired
discrepancy. In the case considered in [12] the invariant J = A is the d = 6 trace anomaly. In
a “phenomenological” approach taken in [1] one can determine the unknown constants α and β by
making (4) consistent with the examples considered in [12]. In fact, only two examples of [12] are
sufficient to fix these constants. The expression obtained in [1] reads[∫
Mn
A
]
FS
−
[∫
Mn
A
]
G
= 4π(1 − n)B3
∫
Σ
(Tr H˜ab Tr H˜ab − 4H˜abij H˜
ab,ij) , (5)
where B3 is the conformal charge which corresponds to invariant I3 in the conformal anomaly. It can
be rewritten in terms of the doubly traceless tensor Hˆabij = H˜
ab
ij −
1
4hij Tr H˜
ab as follows[∫
Mn
A
]
FS
−
[∫
Mn
A
]
G
= 16π(n − 1)B3
∫
Σ
Hˆabij Hˆ
ab,ij . (6)
This formula is equivalent to the Hung-Myers-Smolkin expression (equation (5.35) in [12]) written in
terms of the Weyl tensor. Here (and in [1]) we derive this formula in two steps: first, comparing the
two regularization we conclude that the entropy difference is due to the traceless part of Hab that
allowed us to reduce the possible contributions to only two terms (4). In the second step, in order to
fix the unknown constants α and β we have used the values for the entropy discrepancy provided by
any two independent examples considered in [12].
3 Conformal invariants in six dimensions
In a generic conformal field theory in d = 6 the trace anomaly, modulo the total derivatives, is a
combination of four different terms
< T >= A = AE6 +B1I1 +B2I2 +B3I3 + (total derivatives) (7)
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where E6 is the Euler density in d = 6 and, using notations of [17], we have
I1 = WαµνβW
µσρνW αβσ ρ ,
I2 = W
µν
αβ W
σρ
µν W
αβ
σρ ,
I3 = WµαβγW
µαβγ +Wµαβγ(4R
µ
ν −
6
5
Rδµν )W
ναβγ , (8)
where Wαβµν is the Weyl tensor. Notice that, contrary to [17] we did not include any total derivatives
in I3 . They will be treated separately later. In fact we shall also introduce a slightly different version
of invariant I3 ,
I ′3 = −∇σWµαβγ∇
σW µαβγ +Wµαβγ(4R
µ
ν −
6
5
Rδµν )W
ναβγ . (9)
The difference between these two versions is a total derivative,
I3 − I
′
3 =
1
2
W 2 , (10)
where W 2 = WαβµνW
αβµν is square of the Weyl tensor.
We notice that, as we have checked, for the metric (1) there is no difference between the FS and
the generalized regularizations for these two invariants,
[∫
Mn
Ik
]
FS
=
[∫
Mn
Ik
]
G
, k = 1, 2 (11)
In particular for the examples considered in [12] we obtain the values for these invariants completely
consistent with those calculated in [12] using the Wald method.
4 Invariants I3 and I
′
3
For these invariants the situation is more interesting. What we observe can be summarized as follows.
1. For invariant I3 there is no difference (up to terms quadratic in (n − 1)) between the two regular-
izations1 ,
[∫
Mn
I3
]
FS
=
[∫
Mn
I3
]
G
+O(n− 1)2 . (12)
Thus, the corresponding entropy (obtained using the generalized regularization) agrees with the Wald
entropy.
2. For invariant I ′3 the two regularizations differ and the difference is[∫
Mn
I ′3
]
FS
−
[∫
Mn
I ′3
]
G
= 4π(1− n)
∫
Σ
(Tr H˜ab Tr H˜ab − 4H˜abij H˜
ab,ij) . (13)
1The divergence of the derivatives of curvature at r = 0 in the FS regularization, that we discussed above, shows up
in terms quadratic in (n− 1)2 .
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This difference reproduces exactly the previous “phenomenological” formula (5). Clearly, the difference
is due to the total derivative term (10). This can be independently verified and we indeed get[∫
Mn
1
2
W 2
]
G
= 4π(1 − n)
∫
Σ
(Tr H˜ab Tr H˜ab − 4H˜abij H˜
ab,ij) . (14)
In the FS regularization the integral of the total derivative (10) vanishes, as expected.
Let us make some remarks on the procedure that has led to (14). As it was explained in [1], this
procedure is the following. First we take a disk of finite radius r0 in the plane (r, τ). For this disk we
evaluate the integral of the total derivative term (10) for the metric (1) regularized according to the
generalized regularization procedure. The integral may include a boundary term at r = 0. We however
observe that r∂rW
2 ∼ r2n−2 vanishes provided that n is slightly above 1. Then there remains only a
boundary term at r = r0 . This boundary term we first expand in powers of (n− 1) and then we take
the limit b→ 0. The result is expression (14). On the other hand, the calculation in (13) is done along
the same lines as in [9]: we first do the bulk integration in the radial direction (by replacing r = bx
this is integration over x from 0 to ∞), then integrate over τ and finally take the limit b→ 0. That
these two calculations (13) and (14) agree is a nice consistency check.
Equation (14), thus, reproduces the Hung-Myers-Smolkin discrepancy and clearly indicates that it
originates from the total derivative term (10).
5 Some other total derivative terms
The calculation above for (14) can be repeated for the other total derivative terms. Here we give some
examples, ∫
Mn
(RαβµνR
αβµν) = 32π(n − 1)
∫
Σ
H˜abij H˜
ab,ij +O(n− 1)2 ,
∫
Mn
(RµνR
µν) = 8π(n − 1)
∫
Σ
Tr H˜ab Tr H˜ab +O(n− 1)2 ,
∫
Mn
R2 = O(n− 1)2 . (15)
These are the integrals in the generalized regularization. The FS regularization gives the vanishing
results as expected.
6 Holographic anomaly in d = 6
The holographic calculation in [12] was done in the case of the bulk gravitational action for which
the corresponding conformal charges A , B1 , B2 and B3 are all different. For this case the partition
of the total derivative terms among the conformal invariants that correspond to these charges is not
known to us. However, the complete set of total derivatives is available in the case when the 7d bulk
gravitational action is the Einstein action with a negative cosmological constant, see [16] and [17],
Ahol = −
L5
64ℓ5p
(1
2
RRµνR
µν −
3
50
R3 −RµνρσR
µρRνσ +
1
5
Rµν∇µ∇νR−
1
2
RµνRµν +
1
20
RR
)
. (16)
7
In this case all conformal charges are proportional to each other,
Ahol =
3L5
257!l5p
(−
35
2
E6 − 1680I1 − 420I2 + 140(I3 − C5) + 420C3 − 504C4 − 84C6 + 560C7) , (17)
where C5 =
1
2W
2 and the other total derivatives Ck are defined in [17]. In this case we have
B3 =
L5
384l5p
for the conformal charge which corresponds to the invariant I3 . In what follows we shall
drop the factor L
5
l5p
for simplicity. That the terms C5 and I3 appear in the combination I3 − C5 = I
′
3
is a good sign. In order to complete this analysis we would need to calculate the corresponding
contributions which come from the other terms Ck in (17).
The total derivatives Ck are of the following general form
∇µJ
µ
(k) = ∇µ∇νC
µν
(k) , (18)
where Cµν(k) are the following symmetric tensors
C
µν
(3) = g
µν(
1
2
R2αβ −
1
12
R2) ,
C
µν
(4) = R
µσRνσ −
2
3
RRµν +
5
36
gµνR2 ,
C
µν
(5) = g
µν(−
1
2
R2αβ +
1
2
R2αβσρ +
1
20
R2) ,
C
µν
(6)
= RRµν −RµσRνσ −
1
4
gµνR2
C
µν
(7) = R
µαβνRαβ −
5
4
RµσRνσ +
3
4
RRµν + gµν(
1
2
R2αβ +
1
8
R2αβσρ −
3
16
R2) . (19)
Before proceeding with the computation of the corresponding entropy let us re-write the anomaly
(16), (17) in a form without second derivatives of the curvature,
A′hol = −
1
64
(1
2
RR2µν −
3
50
R3 −RµανβR
µνRαβ −
3
20
(∇λR)
2 +
1
2
(∇λRµν)
2
)
. (20)
The difference between the two forms is a total derivative,
A′hol = Ahol +
3
320
(C4 +C6)−
1
128
C3 . (21)
Similarly, we shall introduce two forms of anomalies constructed from the conformal invariants,
ABI =
3
25 7!
(−
35
2
E6 − 1680I1 − 420I2 + 140I3) ,
A′BI =
3
25 7!
(−
35
2
E6 − 1680I1 − 420I2 + 140I
′
3) ,
A′BI = ABI −
1
384
C5 . (22)
It is convenient for further computations to use the following explicit form of A′BI
A′BI =
1
384
(
− 3RR2µν +
9
25
R3 + 4RµνR
ναRµα + 2R
µνRαβRµανβ − 2R
µνRµαβγRν
αβγ
+ 4Rµ
α
ν
βRµρνσRρασβ +Rαβ
µνRρσµνRρσ
αβ − (∇λWµανβ)
2
)
,
(23)
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where in six dimensions
(∇λWµανβ)
2 = (∇λRµανβ)
2 − (∇λRµν)
2 +
1
10
(∇λR)
2 . (24)
Now, the important relation between the two forms of the anomaly, the holographic and in terms
of the conformal invariants, is
A′hol = A
′
BI +
1
128
(C6 +
4
3
C7) . (25)
We suggest that namely A′hol produces the entropy that explains the holographic entropy.
7 Test metric
Consider a test regularized metric, advantage of which is that it is rather simple for the computation
of the respective curvature invariants,
ds2 = fn(r)dr
2 + r2dφ2 + F1(r, φ)dx
2
1 + F2(r, φ)dx
2
2 + dx
2
3 + dx
2
4 , (26)
F1(r, φ) = 1 +H1(cos
2 φ− sin2 φ)r2n ,
F2(r, φ) = 1 +H2(cos
2 φ− sin2 φ)r2n .
For this metric we have that
Tr H˜ab Tr H˜ab = 2(H1 +H2)
2 , Tr (H˜abH˜ab) = 2(H21 +H
2
2 ) (27)
and the surface Σ has flat metric dx21 + dx
2
2 + dx
2
3 + dx
2
4 . Using our regularization we compute the
entropy which corresponds to the total derivatives for this particular metric and find∫
Mn
R2 = 0 ,
∫
Mn
R2αβ = 16π(H1 +H2)
2(n− 1) ,
∫
Mn
R2αβµν = 64π(H
2
1 +H
2
2 )(n − 1) ,∫
Mn
∇µ∇ν(RR
µν) = 16π(H1 +H2)
2(n− 1) ,
∫
Mn
∇µ∇ν(R
µσR νσ ) = 16π(H1 +H2)
2(n− 1) ,
∫
Mn
∇µ∇ν(R
µαβνRαβ) = −8π(H
2
1 +H
2
2 )(n − 1) . (28)
With these results we can compute the entropy for the total derivative terms Ck ,∫
Mn
C6 = 0 ,
∫
Mn
C7 = 0 ,
∫
Mn
C5 =
∫
Σ
(32π(H21 +H
2
2 )− 8π(H1 +H2)
2)(n − 1) ,
∫
Mn
C3 = 8π
∫
Σ
(H1 +H2)
2(n− 1) ,
∫
Mn
C4 =
16
3
π
∫
Σ
(H1 +H2)
2(n − 1) . (29)
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These findings in particular indicate that the entropy due to the total derivatives C6 and C7 vanishes
in equation (25) and for the entropy we have an equality
S[A′hol] = S[A
′
BI ] = −
π
80
∫
Σ
(8(H21 +H
2
2 )− (H1 +H2)
2) . (30)
Table 1: Entropy for various terms in the l.h.s of (25).
Object (J ) Wald’s entropy (SW [J ]) Discrepancy (SD[J ]) Total entropy (S[J ])
R3 0 0 0
RR2µν 8π
∫
Σ(H1 +H2)
2 0 8π
∫
Σ(H1 +H2)
2
RµνρσR
µρRνσ −4π
∫
Σ(H1 +H2)
2 0 −4π
∫
Σ(H1 +H2)
2
(∇αR)
2 −64π
∫
Σ(H
2
1 +H
2
2 −H1H2) 0 −64π
∫
Σ(H
2
1 +H
2
2 −H1H2)
(∇αRµν)
2 −16π
∫
Σ(H
2
1 +H
2
2 ) −8π
∫
Σ(H1 +H2)
2 −8π
∫
Σ
(
3(H21 +H
2
2 ) + 2H1H2
)
A′hol −
pi
20
∫
Σ((H1 +H2)
2 + 2(H21 +H
2
2 ))
pi
16
∫
Σ(H1 +H2)
2 pi
80
∫
Σ(−8(H
2
1 +H
2
2 ) + (H1 +H2)
2)
Table 2: Entropy for various terms in the r.h.s of (25).
Object (J ) Wald’s entropy (SW [J ]) Discrepancy (SD[J ]) Total entropy (S[J ])
R3 0 0 0
RR2µν 8π
∫
Σ(H1 +H2)
2 0 8π
∫
Σ(H1 +H2)
2
RµνρσR
µρRνσ −4π
∫
Σ(H1 +H2)
2 0 −4π
∫
Σ(H1 +H2)
2
RµνR
ναR
µ
α 12π
∫
Σ(H1 +H2)
2 0 12π
∫
Σ(H1 +H2)
2
RµνRµαβγRν
αβγ 8π
∫
Σ(H
2
1 +H
2
2 ) 0 8π
∫
Σ(H
2
1 +H
2
2 )
Rµ
α
ν
βRµρνσRρασβ −12π
∫
Σ(H
2
1 +H
2
2 ) 0 −12π
∫
Σ(H
2
1 +H
2
2 )
Rαβ
µνRµν
ρσRρσ
αβ 0 0 0
(∇αR)
2 −64π
∫
Σ(H
2
1 +H
2
2 −H1H2) 0 −64π
∫
Σ(H
2
1 +H
2
2 −H1H2)
(∇αRµν)
2 −16π
∫
Σ(H
2
1 +H
2
2 ) −8π
∫
Σ(H1 +H2)
2 −8π
∫
Σ
(
3(H21 +H
2
2 ) + 2H1H2
)
(∇αRµνρσ)
2 0 −32π
∫
Σ(H
2
1 +H
2
2 ) −32π
∫
Σ(H
2
1 +H
2
2 )
C5 0 8π
∫
Σ((H1 +H2)
2 8π
∫
Σ((H1 +H2)
2
−4(H21 +H
2
2 )) −4(H
2
1 +H
2
2 ))
C6 −8π
∫
Σ(H1 +H2)
2 8π
∫
Σ(H1 +H2)
2 0
C7 2π
∫
Σ(3(H
2
1 +H
2
2 )− 2H1H2) −2π
∫
Σ(3(H
2
1 +H
2
2 )− 2H1H2) 0
ABI
pi
60
∫
Σ(2(H1 +H2)
2 0 pi60
∫
Σ(2(H1 +H2)
2
−11(H21 +H
2
2 )) −11(H
2
1 +H
2
2 ))
A′BI
pi
60
∫
Σ(2(H1 +H2)
2 pi
48
∫
Σ(−(H1 +H2)
2 pi
80
∫
Σ(−8(H
2
1 +H
2
2 )
−11(H21 +H
2
2 )) +4(H
2
1 +H
2
2 )) +(H1 +H2)
2)
A′BI −
pi
20
∫
Σ((H1 +H2)
2 pi
16
∫
Σ(H1 +H2)
2 pi
80
∫
Σ(−8(H
2
1 +H
2
2 )
+ 1128 (C6 +
4
3C7) +2(H
2
1 +H
2
2 )) +(H1 +H2)
2)
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This is precisely the holographic entropy computed in [12], see also [20]2. This confirms our proposal
that namely the conformal anomaly in the form A′hol , that contains no second derivatives of the
curvature, reproduces correctly the holographic entropy. The difference between the entropy for the
two forms of the conformal anomaly, as is seen from (21) and (29), is
∫
Mn
A′hol =
∫
Mn
Ahol −
π
80
∫
Σ
(H1 +H2)
2(n− 1) . (31)
The contribution of each individual term in the anomaly to the entropy and the respective discrepancy
are presented in Tables 1 and 2.
We should say that we use here the two different definitions of “discrepancy”. The discrepancy
computed in Table 2 is defined as the difference between the total entropy and the Wald entropy
computed for the same geometric invariant J , SD(J ) = S(J )−SW (J ). On the other hand, the Hung-
Myers-Smolkin discrepancy is, by definition, the difference between the holographic entropy (identified
according to our proposal with the total entropy for the anomaly A′hol ) and the Wald entropy for the
anomaly ABI . These two geometric invariants, A
′
hol and ABI , differ by a total derivative term. Using
our proposal for the holographic entropy and the Table 2 we find that
SHMS = S(A
′
hol)− SW (ABI) = S(A
′
BI)− SW (ABI) = SD(ABI)−
1
384
SD(C5) = −
1
384
S(C5) . (32)
Thus, the Hung-Myers-Smolkin discrepancy originates from the entropy of the total derivative term
C5 , as we anticipated.
It is interesting to compare the Wald entropy and the discrepancy on both sides of equation (25).
This is also done in Tables 1 and 2. The Wald entropy for the total derivatives can be non-zero as was
shown in [18]. We used the formulas derived in [18] when calculated the Wald entropy for the total
derivative terms C5 , C6 and C7 in Table 2. We see that both the Wald entropy and the discrepancy
are identical on both sides of (25).
We notice that our results for the total entropy are consistent with those obtained in [19], [20]. The
agreement3 is quite surprising taking the fact that they use a completely different regularization in
which the total derivatives apparently do not make a contribution to the entropy. On the other hand,
it seems impossible ignoring, as in [19], [20], the contribution due to the total derivatives to achieve
the same balance between the Wald entropy and the discrepancy on both sides of an identity such as
(25)4.
2There is a factor of 2 mismatch with [20], they use a different normalization for the holographic entropy.
3The criticism of our approach in [20] is groundless. It is based on the confusion with using the form for the conformal
anomaly with the second derivatives of the curvature (Ahol ) rather than the one with the gradients (A
′
hol ), the latter
form is the correct one as we show in this note.
4In fact, we have performed a check for the entropy of particular terms entering the holographic anomaly by using
the same regularization as in [20] (see their equation (23)). We have found that, contrary to what is claimed in [20], the
entropy due to the total derivatives is non-vanishing in this regularization. In particular, we have found a non-vanishing
result for the combination of total derivatives which appears in eq.(13) of [20], contrary to what they claim in eq.(32).
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8 Conclusions
In this note we have completed our earlier proposal made in [1] that the entropy discrepancy observed
in [12] originates from the total derivative terms in the trace anomaly. We have suggested a prescription
that the terms with derivatives of the curvature should be written in the form quadratic in first
derivatives rather than containing the second derivatives of the metric in order to reproduce the
holographic entropy correctly. We gave a detailed and complete treatment for the entropy of all terms
entering in the holographic anomaly (A′hol ) and show that the discrepancy in this case originates from
the terms that contain gradients of the curvature. Together with the resolution of the discrepancy
in the entropy of the Maxwell fields, discussed in our previous work [1] (where we refer to an earlier
relevant work of Ch. Eling), our finding in this note is the second manifestation of the important role
of the total derivative terms in the trace anomaly for the logarithmic terms in entanglement entropy.
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